ASSOCIATION OF ETHNICITY, AGE AND BODY SIZE WITH ELECTROCARDIOGRAPHIC VALUES IN THE COMMUNITY  by Tan, Eugene et al.
Standard ECG, Stress Testing
A1636
JACC April 1, 2014
Volume 63, Issue 12
AssociAtion of ethnicity, Age And Body size with eLectrocArdiogrAPhic vALues in the 
community
Moderated Poster Contributions
Hall C
Saturday, March 29, 2014, 4:00 p.m.-4:15 p.m.
Session Title: ECG: Observations in Normals and Pathology
Abstract Category: 27. Standard ECG, Stress Testing: ECG, Stress Testing, Sports and Exercise
Presentation Number: 1168M-365B
Authors: Eugene Tan, Chang Feng Xu, Feng Liang, Rajalakshmi Santhanakrishnan, Michelle MY Chan, Swee-Chong Seow, Chi Keong Ching, Mark 
Richards, Tze Pin Ng, Toon Wei Lim, Carolyn Lam, National University Heart Centre Singapore, Singapore, Singapore
Background:  Existing reference values for electrocardiography (ECG) were derived in Caucasian adults. We studied the association of ethnicity, 
age and body size with ECG measurements in a multi-ethnic community-based cohort of Asian adults.
methods:  Adults without cardiovascular disease or bundle branch block were identified from the Singapore Longitudinal Aging Study. All 
participants had 12-lead resting ECG and anthropometric measurements.
results:  Among 1939 healthy Asians (63% women; age 62 ± 8 years old), ethnic differences were seen in ECG values. Malay women had longer QTc 
intervals when compared with Chinese women, whereas Indian women had larger R in aVL and smaller S in V3 than other ethnicities. Similar ethnic trends 
in R in aVL and S in V3 were also seen in men. In both genders, advancing age was associated with prolongation of the PR interval and increasing depth 
of S in V3; while increasing weight and BMI correlated to widening of the QRS duration, increasing R voltage in aVL and leftward QRS axis shift (all P ≤ 
0.02). Adjusting for age, height and weight, ethnic differences in PR and QTc intervals persisted among women (P < 0.01), but not men.
conclusion:  Our data highlights the potential limitation of commonly used ECG criteria for the diagnosis of left ventricular hypertrophy (E.g. 
Cornell criteria) in Asian populations. Ethnicity, age and body size may need to be taken into consideration when defining normal reference limits.
Demographic, anthropometric and ECG features by ethnicity
Chinese Malay Indian P value (ANOVA) Framingham Heart Study reference value1
Women
N 1080 114 29
Age, years 63±8 55±9 59±12 42
Height, m 1.55±0.06 1.52±0.06 1.53±0.07
Weight, kg 54.5±8.7 63.3±12.3 64.8±9.9
PR interval, ms 165 (136, 204) 160* (124, 192) 155* (120, 195) <0.01 146 (119, 180)
QRS duration, ms 83 (70, 102) 83 (70, 99) 84 (70, 106) 0.70 87 (73, 100)
QTc interval, ms 420 (387, 456) 431* (399, 473) 426 (392, 455) <0.01
QRS axis, degrees 37 (-25, 82) 34 (-26, 80) 24 (-28, 76) 0.09 46 (2, 79)
R in aVL, mm 4.3 (1.0, 9.0) 4.2 (1.0, 9.0) 5.6* (1.3, 12,3) 0.05
S in V3, mm 6.7 (2.0, 13.7) 6.5 (2.0, 12.0) 4.3*† (0.7, 9.6) <0.01
Men
N 612 56 34
Age, years 64±9 59±14 56±13 41
Height, m 1.66±0.07 1.65±0.07 1.69±0.06
Weight, kg 63.6±10.4 68.6±13.8 74.9±12.4
PR interval, ms 170 (140, 210) 169 (141, 207) 168 (138, 207) 0.80 154 (125, 187)
QRS duration, ms 89 (74, 106) 91 (76.110) 88 (76, 108) 0.40 97 (82, 116)
QTc interval, ms 410 (374, 447) 420* (370, 461) 410 (374, 448) 0.02
QRS axis, degrees 36 (-42, 89) 42 (-18, 97) 34 (-25, 101) 0.60 44 (-4, 83)
R in aVL, mm 4.6 (1.0, 10.0) 4.7 (0.5, 9.6) 5.2 (1.3, 10.0) 0.55
S in V3, mm 9.1 (3.0, 16.0) 10.1 (3.0, 18.4) 7.3† (1.6, 16.8) 0.02
Values are mean ± SD or mean (95% confidence limits)
*P<0.05 versus Chinese; †P<0.05 versus Malay with Bonferroni correction
1Levy et al J Electrocardiology 1987; 20 Suppl: 44-47
